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(57) ABSTRACT 

The invention provides a liquid dispenser for dispensing 
liquid medicaments, in particular, in metered droplets, in 
which an upwardly open container (2) can be closed off by 
means of a deformable diaphragm (3) and liquid is dis 
pensed from the container (2) in the form of droplets through 
an outlet tube (12) leading out of the interior of the container 
when slight pressure is exerted on the diaphragm (3), the 
opening of the outlet tube (12) pointing at the upper Surface 
of the diaphragm (3). This allows an instrument used to exert 
the pressure on the diaphragm (3), e.g. pincers holding a 
piece of cotton wool, also to be used at the same time to take 
up the liquid displaced from the container (2), Single-handed 
operation is thus possible. Any unused liquid cannot run 
back. The instrument comes into contact only with the 
diaphragm (3) and the liquid dispensed onto it, and the 
diaphragm (3) can be exchanged before each re-use, thus 
Satisfying even the high hygiene requirements in the medical 
Sector. (FIG. 1) Using a mounting part (21) which has an 
opening (22) on its upper side to accommodate the liquid 
dispenser (1) and connecting means on its side faces, in the 
form, for example, of a tongue-and-groove joint (23, 24), it 
is possible to arrange any number of liquid dispensers (1) in 
various directions to form a kind of battery. 

20 Claims, 2 Drawing Sheets 
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LIQUID DISPENSER, ESPECIALLY FOR 
DISPENSING LIQUID MEDICAMENTS 

DESCRIPTION 

The invention relates to a liquid dispenser, in particular 
liquid medicament dispenser, for the metered dispensing of 
drops of liquid, in particular a liquid medicament, in which 
the Storage container can be closed off by a deformable 
diaphragm and the liquid contained in Said Storage container 
can be dispensed at an outlet tube through Volume displace 
ment by light pressure on the diaphragm, and to a mounting 
for Said liquid dispenser. 

There is a need, particularly in the medical Sector, though 
not exclusively in this Sector, to be able to draw liquids in 
extremely Small doses, i.e. in the form of droplets from a 
Storage container for immediate use. Mention may be made 
here, by way of example, to the drawing of a disinfectant or 
Some other liquid medicament in dental practice during and 
for treatment of a patient. It goes without Saying that hygiene 
Standards must be Strict and any contamination must be 
avoided. 

Another feature that would be particularly desirable is the 
possibility of Single-handed operation of the dispenser, i.e. 
the ability to draw a droplet of the liquid with one hand using 
pincers and a piece of cotton wool held with them. 

There is a known medicament dispenser in the form of a 
cup-shaped Storage container which can be closed off by a 
diaphragm-like lid and has an outlet tube which projects 
laterally in the form of a spout and under which a small bowl 
is to be placed. A droplet of the liquid in the container is 
dispensed at the outlet tube by brief pressure on the 
diaphragm-like lid, and this droplet falls into the bowl and 
can there be taken up with the pincers and a cotton Wool 
pellet. The bowl can be exchanged and resterilized. The 
disadvantage of this dispenser is its two-part construction 
comprising a storage container and a bowl for the liquid 
drawn; as a result, it takes up a relatively large amount of 
Space overall and, in particular, it does not allow Single 
handed operation. The diaphragm-like lid of the Storage 
container must always be pressed with one finger of one 
hand while the other hand holds the pincers with the piece 
of cotton wool in order to take up the dispensed droplet at 
the outlet tube or in the bowl. 

In another known medicament dispenser, the Storage 
container is closed off by a diaphragm in which a Small 
outlet opening is provided. By means of pressure, with the 
pincers for example, on the diaphragm, liquid is pumped out 
of the container, through the outlet opening, onto the dia 
phragm and can be taken up there. Although Single-handed 
operation is possible here, hygiene requirements are not met 
sufficiently. Since the liquid is pumped directly on the lid 
closing off the Storage container, unused liquid cannot be 
prevented from flowing back into the container. For reasons 
of hygiene, this dispenser is unsuitable at least in the medical 
Sector and wherever contamination must be avoided. 

Commercially available Small glass containers with a lid, 
referred to as Dappen dishes, are furthermore used. 
However, Single-handed metering is not possible with these 
and the pincers must always be dipped into the liquid, 
inevitably resulting in contamination. The container can 
only be sterilized as a whole. 

It is the object of the invention to provide a liquid 
dispenser for dropwise metering of a liquid which allows 
Single-handed operation and, at the same time, is Suitable 
particularly as a liquid-medicament dispenser, i.e. meets the 
Strict hygiene requirements that have to be met in the 
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2 
medical sector. Parts which come into contact with the 
pincers and the piece of cotton wool or Some other instru 
ment for taking up the liquid must be easily exchangeable 
and Sterilizable. The dispenser Should be of compact, Stable 
construction and be suitable for installation in shallow 
drawers, possibly together with a number of others in a kind 
of battery for drawing various liquids. 

According to the invention, this is achieved by virtue of 
the fact that the opening of the outlet tube points at the upper 
Surface of the diaphragm, which rests in a Sealing manner on 
the container opening and is interchangeable. Thus it is 
possible to use an instrument, e.g. pincers holding a piece of 
cotton wool, with which the pressure is exerted on the 
diaphragm, Simultaneously to take up the liquid dispensed 
dropwise at the outlet tube, Single-handed operation has 
been achieved. The piece of cotton wool or pincers come 
into contact only with the liquid dispensed onto the dia 
phragm and never with the contents of the container; unused, 
contaminated liquid cannot flow back. Hygienic operation of 
the liquid dispenser is ensured. 
The upper Surface of the diaphragm is preferably curved 

Slightly inwards So that it forms a Small collecting or 
removal container. 
The diaphragm preferably rests on a step provided on the 

inner edge of the container opening and can simply be 
eXchanged before each further operation, this likewise pro 
moting hygiene. 

If it is regarded as advantageous for a particular 
application, it is also possible to cut a Step into the underside 
of the diaphragm, by means of which Step it rests on the 
inner edge of the container opening or on a step provided at 
the inner edge of the container opening. 
A depression on the container rim projecting radially 

beyond the diaphragm makes it easier to exchange the 
diaphragm by allowing it to be grasped easily at this point, 
e.g. with pincers. According to another embodiment of the 
invention, a Small peg can be provided on the diaphragm, 
and, for exchange, the diaphragm can be grasped by this peg 
with pincers. It is then possible to dispense with the depres 
Sion in the container rim. AS another alternative, the dia 
phragm can be provided with a Small extension or grip 
Similar to a Spoon handle to facilitate the eXchange of the 
diaphragm by an assistant, without the need to use pincers. 
A tubular connection extending from the container rim 

projecting radially beyond the diaphragm as far as the 
interior of the container is provided in the container wall, 
and an outlet tube, which points towards the diaphragm, is 
inserted into this connection. When preSSure is exerted on 
the diaphragm, liquid is displaced from the interior of the 
container into the outlet tube via the tubular connection, and 
can emerge from the opening of Said tube above the dia 
phragm and be taken up in a Single-handed operation. 

In one embodiment of the liquid dispenser according to 
the invention, a radial hole opening directly into the interior 
of the container via the internal bottom is provided in the 
container wall and, in the container wall, this hole meets a 
Second, Vertical or almost vertical, hole which starts from 
the container rim projecting radially beyond the diaphragm. 
An outlet tube is pushed or pressed into this vertical hole, the 
end of Said tube being bent towards the diaphragm. The 
lateral hole is Sealed off from the outside by a plug or peg. 
This embodiment is advantageous from a production 
engineering point of View when the container is manufac 
tured as a turned part made, for example, of high-grade Steel. 

Particularly when the liquid dispenser is produced from 
plastic, it is also possible for the tubular connection to be 
formed laterally on the container wall. 
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It is advantageous if the tubular connection or vertical 
hole is divided by a step into a narrower Section and a wider 
Section, allowing the outlet tube pushed into the wider 
Section to rest on the Step. 

If the lateral Surface of the container has a concave 
curvature, the dispenser can be grasped easily by hand and 
moved as required. 

The Standing Surface of the container is preferably an 
annular Surface, it being possible to achieve this by a 
concave curvature or a central receSS in the external bottom 
Surface. This allows the dispenser to be placed in a manner 
Secure against Slipping on a Surface with corresponding 
raised elements. Good Stability is achieved. 

According to another proposal, the container can be 
inserted into a mounting part which has an essentially cubic 
shape and in the upper Side of which an opening to accom 
modate the container is provided, on the edge of which 
opening the container can rest by a circumferential collar 
formed on it. 
A plurality of mounting parts can advantageously be 

connected to one another to form a kind of battery by 
connecting means formed on the Side faces. 

These connecting means can be designed as a tongue 
and-groove joint. 

Dovetail recesses (grooves) are formed on those two side 
faces which lie opposite one another in one direction and 
dovetail extensions (tongues) which fit into the recesses 
(grooves) are preferably formed on those two side faces of 
each mounting part which lie opposite one another in the 
other direction. 
A pin-shaped extension, which fits into a corresponding 

receSS in the container collar, can be formed on the upper 
Side of each mounting part in the bearing area of the 
container collar. This allows the liquid dispenser to be 
Secured against rotation in the mounting. 

The diaphragm and/or the outlet tube and/or the container 
itself can be colored in accordance with a color code 
denoting the contents of the container; this is advantageous 
particularly when a plurality of the liquid dispensers accord 
ing to the invention, with different contents, are arranged to 
form a kind of battery. 

The container and the outlet tube are preferably composed 
of a noncorroding material. If the container is composed of 
nickel-chromium Steel, it can advantageously be produced 
as a turned part. However, it is just as advantageous to 
injection-mold it from plastic. 
A particularly Suitable material for the diaphragm is 

Silicone rubber; however, it can also be composed of a 
plastic, Such as polystyrene. In the latter case, it is expedient 
if a Sealing ring is arranged between the diaphragm and a 
Step on the inner edge of the container. 

The diaphragm can be designed as a disposable part for a 
Single use. 

The invention will be explained in greater detail below by 
way of example with reference to the attached drawings, in 
which: 

FIG. 1 is a perspective view of a liquid dispenser accord 
ing to the invention. 

FIG. 2 is a central Section through the liquid dispenser 
shown in FIG. 1, likewise in perspective, 

FIG. 3 is a sectional view of a modified embodiment of 
the liquid dispenser, 

FIG. 4 is a side view of two interconnected mounting 
parts for liquid dispensers according to the invention, with 
a liquid dispenser inserted into one of the mounting parts, 
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4 
FIG. 5 shows a plan view of two interconnected mounting 

parts in accordance with FIG. 4, without a liquid dispenser. 
The liquid dispenser 1 comprises an essentially cylindri 

cal or cup-shaped container 2, which is open at the top. A 
replaceable diaphragm 3 which forms a Seal with the edge is 
inserted into the opening. A Step 4, on which the diaphragm 
3 can rest, is preferably provided for this purpose on the edge 
of the container opening. If it is considered advantageous for 
particular applications, a step can also be cut into the 
underSide of the diaphragm 3, Starting from the outer edge, 
this step allowing the diaphragm 3 to rest on the inner edge 
of the container 2 or on the Step 4 provided on the inner edge 
of the container. It is advantageous if a Small depression 6 
is provided at the outer edge of the container 2, this 
depression making it easier to exchange the diaphragm 3 by 
allowing it to be grasped easily at that point with an 
instrument, e.g. pincers. 

According to another embodiment, the diaphragm can be 
provided with a small peg 5 (see FIG. 4) which allows it to 
be gripped easily with pincers for exchange; the depression 
6 is then unnecessary. 
AS another alternative, the diaphragm can be provided 

with a Small extension or grip similar to a Spoon handle. This 
allows the diaphragm to be exchanged even without the aid 
of pincers and makes it easier, for example, for an assistant. 
A tubular connection 9, 10 extending from the container 

rim 11 projecting radially beyond the diaphragm 3 into the 
interior of the container is provided in the container wall 8. 
For this purpose, a radial hole 9 which opens into the interior 
of the container directly via the internal bottom 7 and, in the 
container wall 8, meets a Second, Vertical or almost vertical, 
hole 10 which starts from the container rim 11 projecting 
radially beyond the diaphragm 3, can be made from the 
outside in the container side wall 8. The radial hole 9 is 
Sealed off from the outside by a plug or peg (not shown). An 
outlet tube 12 is pressed into the vertical hole 10 and its 
projecting end 13 is bent down towards the diaphragm3. For 
this purpose, it is advantageous if the vertical hole 10 is 
divided by a Step 14 into a narrower Section and a wider 
section. When the outlet tube 12 is pushed or pressed into the 
wider Section from above, it can rest on the Step 14 and adopt 
a precise position. 
Once the container 2 has been filled with a liquid and 

covered with the diaphragm 3, light preSSure can be exerted 
on the diaphragm 3, e.g. with pincers holding a piece of 
cotton wool, to change the Volume of the interior of the 
container in Such a way that a Small quantity of the liquid is 
forced upwards through the holes 9 and 10 and leaves the 
outlet tube 12 in the form of droplets, allowing it to be 
collected or absorbed directly on the upper side of the 
diaphragm 3 by means of the piece of cotton wool used to 
exert the pressure. For this purpose, the upper Surface of the 
diaphragm 3 is preferably curved slightly inwards to form a 
Small collecting and removal receptacle. One-handed opera 
tion is thus possible. 
The piece of cotton wool or instrument by means of which 

the preSSure is exerted on the diaphragm 3 comes into 
contact only with the metered quantity of liquid dispensed 
onto the diaphragm3 and never with the reserve of liquid in 
the interior of the container. There is no possibility of any 
unused liquid flowing back. After each use, the diaphragm 3 
can be removed and replaced by a new one. The diaphragm 
3 can either be designed as a disposable element for a single 
use or be resterilized for reuse. In either case, Strict hygiene 
requirements can be met without the need to frequently 
resterilize the entire liquid dispenser. 
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AS can be seen from FIGS. 1 to 3, the lateral Surface of 
the container 2 can have a concave curvature 17. This not 
only lends the dispenser a pleasant appearance but makes it 
easy to handle and allows it to be grasped more easily with 
the hand if, for example it is to be moved. It is likewise 
possible for the external bottom surface to be curved cen 
trically inward or have a central receSS 18; this leaves an 
annular Surface 19 on the bottom as a Standing Surface, 
which allows the individual liquid dispenser to be placed in 
a manner Secure against Slipping on a Surface correspond 
ingly provided with raised elements. This gives the required 
stability. 

The liquid dispenser can be arranged with a number of 
others in a kind of battery on a corresponding Surface, e.g. 
in a drawer, allowing different liquids, e.g. liquid 
medicaments, to be held ready and removed in metered 
quantities as and when required. The liquids can be distin 
guished by a color code by coloring the diaphragms 3 or the 
outlet tubes 12 or both of the individual dispensers differ 
ently. Particularly when the liquid dispenser is manufactured 
from plastic, it is also possible for the container itself to be 
colored in accordance with a color code. 

FIG. 3 shows a slightly modified embodiment of the 
liquid dispenser. It is clear from a comparison with FIG. 2 
that the liquid dispenser can be configured to hold a different 
Volume if required while retaining essentially the same 
external dimensions. The container 2 has a relatively thick 
bottom wall 20. To obtain a larger capacity, the container 2 
is merely manufactured with a lower internal bottom 7 and 
the thickness of the bottom wall 20 is correspondingly 
reduced. 

This is particularly advantageous when a plurality of 
liquid dispensers of different capacities is arranged in a 
battery. Even then, the arrangement Still has a uniform 
appearance, if Some of the dispensers have a larger capacity, 
this does not mean that they protrude, which would be a 
hindrance to their arrangement in a shallow drawer. 

In accordance with its preferred use, the liquid dispenser 
together with the outlet tube 12 is composed of a noncor 
roding material, preferably of nickel-chromium Steel, but 
glass or porcelain is also conceivable, as is manufacture 
from a Suitable plastic. 
A particularly Suitable material for the diaphragm 3 is 

silicone rubber; however it can also be manufactured from 
a plastic, Such as polystyrene, although in this case a 
Separate rubber Sealing ring on which the plastic diaphragm 
can rest should then be provided in the container opening. In 
this case, it is expedient to provide the Step 4 on the inner 
edge of the container opening to accommodate the Sealing 
ring. 
AS already mentioned, it should be possible to group or 

arrange a plurality of liquid dispenserS 1 with the same or 
different contents to form a kind of battery. FIGS. 4 and 5 
show a Side view and a plan View of two identical intercon 
nected mounting parts 21. Each Such mounting part 21 can 
hold one liquid dispenser 1 in an opening 22, and any desired 
number of mounting parts 21 can be connected to one 
another on any of four Sides. For this purpose, they have 
matching connecting means on their side faces, e.g. a 
groove-and-tongue joint 23, 24. In the embodiment 
illustrated, the mounting parts 21 are essentially cubic in 
shape; the opening 22 for receiving the liquid dispenser 1 is 
on the upper Side of each mounting part 21 (see FIG. 5). A 
dovetail groove 23 and a dovetail tongue 24 which fits into 
the groove 23 are in each case formed in or on mutually 
opposing Side faces. This tongue-and-groove joint 23, 24 
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6 
allows any number of mounting parts 21 to be connected in 
any one of four directions, e.g. in a line, at right angles, in 
a croSS Shape or over an extended area. 

For insertion into the mounting part 21, the liquid dis 
penser 1 can have a radially formed collar 15 by means of 
which it can rest on the edge of the opening 22 of the 
mounting part 21. To prevent the liquid dispenser 1 from 
turning accidentally in the opening 22, a pin-shaped exten 
Sion 25 can be provided on the upper Side of the mounting 
part 21, next to the opening 22, and this extension can 
engage in a recess (not shown) in the collar 15 of the liquid 
dispenser 1. To allow the liquid dispenserS 1 to be aligned 
uniformly, it is advantageous if two Such recesses are 
provided in he collar 15, with a 90 offset. However, it is also 
possible, for the Same purpose, to arrange two pin-shaped 
extensions 25 on the upper Side of the mounting part 21, with 
a 90° offset. 
What is claimed is: 
1. A liquid dispenser for a metered dispensing of drops of 

a liquid wherein an upwardly open Storage container can be 
closed off by a deformable diaphragm and the liquid con 
tained in the Storage container can be dispensed at an outlet 
tube through Volume displacement by exerting a light pres 
Sure on the diaphragm, wherein the opening of the outlet 
tube (12) points at an upper Surface of the diaphragm (3), 
which rests in a Sealing manner on the container opening and 
is interchangeable. 

2. The liquid dispenser as claimed in claim 1, wherein the 
upper Surface of the diaphragm (3) is curved slightly inward 
into the Storage container. 

3. The liquid dispenser as claimed in claim 1, wherein a 
Step (4) is provided on an inner edge of the container 
opening as a Support for the diaphragm (3). 

4. The liquid dispenser as claimed in claim 1, wherein a 
depression (6) is provided at one point on a container rim 
(11) projecting radially beyond the diaphragm (3). 

5. The liquid dispenser as claimed in claim 1, wherein a 
peg (5) is provided on the diaphragm (3). 

6. The liquid dispenser as claimed in claim 1, wherein an 
extension or grip Similar to a Spoon handle is provided on the 
diaphragm (3). 

7. The liquid dispenser as claimed in claim 1, wherein a 
tubular connection (9,10) extending from a container rim 
(11) projecting radially beyond the diaphragm (3) as far as 
an interior of the Storage container is provided in a container 
wall (8), and an outlet tube (12), which points towards the 
diaphragm (3), is inserted into this tubular connection. 

8. The liquid dispenser as claimed in claim 7, wherein a 
radial hole (9) is opening directly into the interior of the 
Storage container via an internal bottom (7) and is provided 
in the container wall (8) and this hole meets a second, 
vertical or almost vertical, hole (10) in the container wall (8) 
which second, vertical or almost vertical, hole (10) starts 
from the container rim (11) projecting radially beyond the 
diaphragm (3), wherein the outlet tube (12) is pushed or 
pressed into this second hole (10), wherein an end (13) of 
said outlet tube is bent towards the diaphragm (3), and 
wherein the radial hole (9) is sealed off from the outside by 
a plug or peg. 

9. The liquid dispenser as claimed in claim 7, wherein the 
tubular connection (9, 10) is formed on a side of the 
container wall (8). 

10. The liquid dispenser as claimed in claim 8, wherein 
the tubular connection or second hole (10) is divided by a 
Step (14) into a narrower Section and a wider Section and 
wherein the outlet tube (12) is pushed into the wider section 
and rests on the step (14). 
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11. The liquid dispenser as claimed in claim 1, wherein 
the diaphragm (3) and/or the outlet tube (12) and/or the 
Storage container (2) is or are colored in accordance with a 
color code denoting the contents of the storage container (2). 

12. The liquid dispenser as claimed in claim 1, wherein 
the storage container (2) and the outlet tube (12) are com 
posed of a noncorroding material. 

13. The liquid dispenser as claimed in claim 1, wherein 
the diaphragm (3) is composed of Silicone rubber. 

14. The liquid dispenser as claimed in claim 1, wherein 
the diaphragm (3) is composed of polystyrene and wherein 
a Sealing ring is arranged between the diaphragm (3) and a 
Step (4) on an inner edge of the storage container. 

15. The liquid dispenser as claimed in claim 1, wherein 
the diaphragm (3) is a disposable part for a single use. 

16. A liquid dispenser for a metered dispensing of drops 
of a liquid comprising 

a deformable diaphragm having an upper Surface; 
an outlet tube having an opening, 
an upwardly open Storage container having an opening 

and having the outlet tube attached, and containing 
liquid, wherein the opening of the Storage container is 
closed off by the deformable diaphragm, wherein the 
liquid contained in the Storage container can be dis 
pensed through the outlet tube based on a Volume 
displacement by exerting a light pressure on the 
diaphragm, wherein the opening of the outlet tube 
points at the upper Surface of the diaphragm, wherein 
the diaphragm rests in a Sealing manner on the con 
tainer opening and wherein the diaphragm is inter 
changeable. 

17. The liquid dispenser as claimed in claim 16, wherein 
the upper Surface of the diaphragm is curved slightly inward 
into the Storage container, wherein the dispenser is a liquid 
medicine dispenser, wherein the liquid metered is a liquid 
medicine; further comprising 

a step provided on an inner edge of the opening of the 
Storage container as a Support for the diaphragm; 

a depression provided at one point on a container rim 
projecting radially beyond the diaphragm; 

a peg furnished on the diaphragm; 
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an extension or grip Similar to a Spoon handle furnished 

on the diaphragm. 
18. The liquid dispenser as claimed in claim 16 further 

comprising 
a tubular connection extending from a container rim 

projecting radially beyond the diaphragm as far as an 
interior of the Storage container is provided in a con 
tainer wall, wherein the outlet tube points towards the 
diaphragm, and wherein the outlet tube is inserted into 
this tubular connection; 

wherein a radial hole is opening directly into the interior 
of the Storage container through an internal bottom and 
is provided in the container wall and wherein this hole 
meets a Second, Vertical or almost vertical, hole in the 
container wall, which Second, Vertical or almost 
Vertical, hole Starts from the container rim projecting 
radially beyond the diaphragm, wherein the outlet tube 
is pushed or pressed into this Second hole, wherein an 
end (13) of said outlet tube is bent towards the 
diaphragm, and wherein the radial hole is Sealed off 
from the outside by a plug or peg, 

wherein the tubular connection is formed on a side of the 
container wall; 

wherein the tubular connection or second hole is divided 
by a step into a narrower Section and a wider Section 
and wherein the outlet tube is pushed into the wider 
Section and rests on the Step. 

19. The liquid dispenser as claimed in claim 16, wherein 
the diaphragm and/or the outlet tube and/or the Storage 
container is colored in accordance with a color code denot 
ing the contents of the Storage container; 

wherein the Storage container and the outlet tube are 
composed of a noncorroding material; 

wherein the diaphragm is composed of Silicone rubber. 
20. The liquid dispenser as claimed in claim 16, wherein 

the diaphragm (3) is composed of polystyrene and wherein 
a Sealing ring is arranged between the diaphragm (3) and a 
Step (4) on an inner edge of the storage container; 

wherein the diaphragm is a disposable part for a Single 
SC. 


